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CHAP ER I
FORMULATION AND DEFINITION OF THE REVIEW
Introduction
Since the beginning of public schools, the bright, gifted students
have plagued both teachers and administrators alike.

The question of

what to do with these bright students has caused much concern, and in
this time of concern , many varied and different programs have begun.
From some of these experimental programs has come a program that can
no longer be considered in the experimental stages.

This is the

Advanced Placement Program, as outlined by the Co llege Entrance Exam; nation Board .
National background
The Advanced Placement Program, as now constituted under the
direction of the College Entrance Examination Board, was first instituted
in the academic year 1955-56.

This program enables academically able

and ambitious students to pursue college-level courses while yet in
high school.
One of the first of these experiments was the Early Admission
Program in the spring of 1951.

This program provided for 420 able

high school sophomores and juniors to enter 11 participating colleges
as freshmen.

A grant provided by the Fund for the Advancement of

Education paid all expenses of the students (36).
"The University of Utah was one of the eleven participating colleges.

One hundred fifty-four students were involved in the four
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experimental years" (34, p. 1).

The University of Utah continued to

accept students after the experimental program was completed on the
same basis.
The two programs that are considered to be the most influential
in leading up to the Advanced Placement Program were General Education
in Schoo 1 and Co 11 ege," directed by 81 ackmer; and "Schoo 1 and Co 11 ege
Study of Admission with Advanced Standing," directed by Gorden
Chalmers.

Both of these studies were aided by a grant from the Fund

for the Advancement of Education.
General Education in School and College was initiated in 1951.
Three high schools and three colleges worked together in developing a
plan for the last two years of high school and the first two years of
college .

The study showed that the bright students were bored in

early years of college or late years in high school.

Blackner's

group came to the conclusion that students were bored because of repetition of material or by waiting for slower classmates to master
subject material (31).
The study, School and College Study of Admission with Advanced
Standing originated in faculty discussions held by the Kenyon College
in 1951.

A committee was organized in 1952 by the presidents and deans

of the 12 partic i pating co l leges.
1. The able
2. The best
3. The best
are usually found

The assumptions of t his group were:

student is wasting a lot of time in school.
place for a school boy or girl is in school.
teachers for boys and girls of this are
in secondary schools. (31, p. 202)

In the autumn of 1953, the faculties of the 12 colleges involved voted
approval of an experimental plan to give advanced credit to able students who had received advanced instruction at the high school level
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and achieved a certain standard on the advanced examinations to be given
in May, 1g54 (20).
The experience of the School and College Study and
the impressive arguments of the Andover Report, General
Education in School and College, led to a collaborative
effort on the part of the study and the offers of the
College Entrance Examination Board to explore the possibilities of extending the experiment. The Committee on
Examinations and the Executive Committee of the College
Entrance Examination Board presented, at the October, 1954,
meeting of CEEB, a proposal for a series of advanced
examinations, following initially the study's definitions
and general design to be given by the College Board in late
spring of 1956, the proposal was approved by the College
Board membership . (20, p. 51)
The College Entrance Examination Board in 1955-56 assumed formal
responsibility for the Advanced Placement Program.

This program "still

retains much of the vigor and flexibility of the two projects from
which it originated" (3, p. ll ).
In 1955-56, 104 high schools had 1,229 students taking 2,199
Advanced Placement Examinations, which were acceptable at 130 colleges.
By 1964-65, the number of high schools had increased to 2,369, with
34,278 students taking 45,110 Advanced Placement Examinations, which
were accepted at 994 colleges (4).
State background
Utah's major step in the Advanced Placement Program in 1961 can be
attributed to a set of earlier acti vities.
In 1957 the State Board of Education appointed a state
committee to study and make recommendation for education of
the gifted in Utah schools . This committee identified Advanced Placement as one effective program for able high
school students.
Early in 1959, members of the staff of the State Department of Public Instruction encouraged several high schools
to set up experimental classes which would utilize a college
course in American History being broadcast over channel 7
KUED, an educational television station located on the
campus of the University of Utah. Staff members also worked
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with the University of Utah in an attempt to secure college
credit for high school students who completed the course
successfully. The effort to obtain credit was unsuccessful, but the problem of articulation between high schools
and colleges was recognized.
In 1959 the State Department of Public Instruction
organized a High School-College Relations Committee, the
membership of which consisted of representatives of each
of the state's four-year colleges and universities, and
representatives from each of the following organizations
or agencies--the Secondary School Principals' Association,
the Society of Superintendents, the Utah Association for
Supervision and Curriculum Development and the divisions
of Pupil Personnel and of Secondary Education in the State
Department of Public Instruction. This committee made a
study of the Advanced Placement Program, and in the spring
of 1961, this Committee took the initiative in obtaining
a three-year grant from the Fund for the Advancement of
Education. These funds were used primarily to provide
in-service education for Advanced Placement teachers.
In the spring of 1960 the University of Utah announced
the initiation of an Advanced Placement Program to become
effective at the beginning of the 1960-61 academic year.
During that same year, Granite School District organized
three Advanced Placement Programs--one each in biology,
American history, and English. (34, p. 4-5)
Since this initial start in the Granite School District, the state
of Utah has expanded the Advanced Placement Program at a very rapid
pace .

In 1960-61, one college, one district, and two high schools were

involved in the Advanced Placement Program, with 21 students.

In

1961-62, there were 5 colleges, 7 districts, 277 students, and 13 high
schools participating.
Examinations were taken.

Out of the 277 students, 201 Advanced Placement
In 1962-63, the number of districts had

increased to 12, with 621 students enrolled, taking 336 examinations.
In 1963-64, 694 students took 481 Advanced Placement Examinations.

The

total enrollment in 1964-65 was 1,277, with 68 classes in 12 districts
(12).
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The Review
Statement of the review
Every teacher and administrator in education has the responsibility
of acquainting himself with programs which are influencing the nation's
schools .

One of the largest programs for the bri ght, gifted students

of today is the Advanced Placement Program.

Because of the vast amount

of material available concerning Advanced Placement, this review will
be limited to the area of mathematics in the state of Utah.

The

general aim of this review will be to determine the development and
progress of the Advanced Placement course of mathematics in Utah
high schools.
Specific objectives will be to:

(a) determine how Advanced

Placement Mathematics started; (b) identify the number of students,
teachers, and districts involved; (c) indicate the criteria used in
both teacher and student selection; (d) determine how well Utah
mathematics students perform on the Advanced Placement Examination;
(e) identify the extent of participation by Utah colleges and universities; and (f) review opinions of Utah educators concerning Advanced
Placement Mathematics.
Limitations
The small number of individuals participating both at the instructional and student level, and the short period of time that Advanced
Placement Mathematics has been part of the curriculum in Utah schools
limits the amount of available material.

Also, because the definition
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of Advanced Placement Mathematics is interpreted differently, some
incorrect information may appear in the available material.
Definiti on of Terms
Advanced Placement Program
The term "Advanced Placement Program" is used to relate to a
specific program under the direction of the College Entrance Examination Board.

This program gives amb i tious and academically able stu-

dents the opportunity to pursue col lege-level courses, usually during
their twelfth year in high school.
the program are in 11 fields:

"Advanced courses now covered by

Ameri can History, Biology, Chemistry,

English, European History, French, German, Latin, Mathematics, Physics,
and Spanish" (3, p. 14).
Advanced Placement Mathematics
The term "Advanced Placement Mathematics" is used to refer to a
specific course outlined by the College Entrance Examination Board.
"The advanced placement course of mathematics is a full year course in
calculus and related analytic geometry" (4, p. 112).
An able student will have completed all of the mathematical
subjects traditionally taught in the high school at the end of his
junior year.

This will give him an opportunity to take a course, now

given in many colleges, during their senior year in high school.
Advanced Placement Examinations
Each course has a special "Advanced Placement Examination" prepared
each year by a committee of three college professors and two secondary
school teachers.

The examinations vary as to type, depending on the
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subject area, but all examinations have essay questions and several
have objective questions.

Each examination lasts three hours and all

are administered on the same day throughout the country.
Advanced Placement Examination scores
The Educational Testing Service assembles a committee of high
school and college teachers to read and grade the essay or nonobjective
parts of the examination.

l being the lowest

and~

The grades are on a five-point system, with
being the highest.

These grades are given

as a composite of the essay and objective portions of the examinations.
Advanced Placement credit
"Advanced Placement credit" refers to colleges granting quarter
or semester hours of credit for scores that show successful completion
of the Advanced Placement Examination.

Successful completion is

determined by the college the student is going to attend, but most
colleges consider successful completion to be scores

of~.

i.

and~·

Some colleges will give credit for a score of 2.
Advanced standing
"Advanced standing" is a condition where the student will be given
permission to enroll in a course which requires a prerequisite.

The

prerequisite will be met by the college accepting the Advanced Placement Examination scores.

This gives the student the opportunity to

take more advanced courses in his college education.
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CHAPTER II
REVIEW OF RELATED LITERATURE
A survey of the literature revealed that a great deal of controversy
exists about whether calculus should be taught in the twelfth grade, or
if it should be an enrichment program.
The Advanced Placement Program has been considered by Frankel (23),
Pieters (31) , and Vance (32) to be the most significant program in
helping meet the shortage of competent mathematicians.

The program

had its fonnal beginning when "the Commission on Mathematics of the
College Entrance Examination Board started its work in 1955, under the
leadership of Albert Tucker, Chairman of the Department of Mathematics,
Princeton University" (31, p. 201).
A committee under the leadership of Professor H. W. Brinkmann was
to outline a course equivalent to a one-year college course.

The out-

line consi sted of changing the secondary school curriculum to a threeyear course followed by the Advanced Placement Program, which would be
a full year of calculus and analytic geometry.

Also, Professor Hein-

rick Brinkmann was chainnan of the committee which wrote the first
syllabus, and was for three years chairman of the Examination Committee
(31).

The Examination Committee is made up of three college professors

and two secondary school teachers, and the same committee writes
the syllabus.

In the construction of the examination, the committee

is assisted by a test consultant from the Educational Testing Service.
The Educational Testing Service administers the examinations (21).
Examination Committee meets twice a year in June and in November.

The
In
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the June meeting, the policies are set, changes in the syllabus are
discussed, and some agreements on the examinations are made.

The

final construction of the examinations are made in the November meeting.

Prior to 1961, the test consisted of 30 short objective questions

with a time limit of one hour, and 10 problems to be worked out with a
two-hour time limit.

In 1961, the test consisted of 45 multiple-

choice and seven longer questions, with both having a time limit of
one-and-one-half hours.

The syllabus, course outline, and examination

are subject to revision usually every two years (31).
A conference in Cambridge, Massachusetts, sponsored by the National
Science Foundation and administered by the Educational Services Incorporated, was held in 1963, to discuss the future of the mathematics
curri cul um.

Twenty-five mathematicians and mathematics users, from

universities and industry attended the conference .

The main objective

of the conference was to consider the curriculum from kindergarten to
the twelfth grade, without consideration of teacher training, until the
curriculum goals were set.

The conference felt that the secondary

school could go much farther than it goes now.

At the end of the

twelfth year, a student who had taken math each year would have received
a closely-knit presentation of calculus (5).
The Cambridge study coincides with the recommendation of the
Committee on Curriculum Planning and Development, organized by the
National Association of Secondary School Principals.

This committee

recommended that the most capable students should be given an opportunity to study a college course, such as analytical geometry and
calculus in the twelfth grade (5).
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A full year of calculus seems to be gaining acceptance as a twelfthgrade course.

As indicated by a recent government survey, calculus is

one of the courses most often given to students who are able to take
a fifth year of mathematics in high school (6).

Also, the rapid

increase of participation in the Advanced Placement Program is indicated
by Table 1 (32; 10).

Table 1.

Number of candidates and distribution of grades on the
Advanced Placement Examination in mathematics
Scores

Year

4

2

5

Total

1955

25

32

30

14

5

106

1956

46

100

87

109

44

386

1957

182

117

176

169

80

724

1958

276

217

334

235

115

1,177

1959

447

329

586

283

225

1,870

1960

1,011

711

606

404

176

2,908

1962

717

1,012

1,269

749

443

4,1go

1963

1,189

1 , 550

1,941

809

359

5,848

1964

1,833

2,033

2,313

1,051

480

7,710

1965

1,821

2,846

2,532

2,261

661

9,021

1966

2,043

2,848

2,828

1,148

763

9,630

196la

aNot ava1lable.
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In 1959-60, there were 24 New York schools offering 2,366 students
the Advanced Placement Courses.

The largest enrollment of 813 occurred

in mathematics (28).
From the beginning of the Advanced Placement Program, controversy
has existed as to what subject areas should be taught, and how extensive
the course should be.

In one of the Advanced Placement Mathematics

pilot programs in 1953, some individuals regarded it as a " . . . mutation which would soon disappear from the environment" (23).
Grossman (25) speaks out against College Entrance Examinations
Boards mathematics courses, indicating that high school teachers could
not be prepared to teach calculus.

He emphasized that there are many

areas of enrichment in the twelfth grade in addition to calcul us .
According to Neelley (30), the incoming freshmen who were products
of the Advanced Placement Program knew not the "why," but just a few
basic formulas.

At the Carnegie Institute of Technology, there is no

credit given for the Advanced Placement Program--some are given advanced
standing , and the students with advanced standing miss very important
material.

Neelley also indicated that teachers in high school are not

prepared to teach calculus; therefore, more time should be spent
teaching a 1gebra and trigonometry.

"A study of our courses and fai 1ures

over the past three years has pointed particularly to poor algebra
and trigonometry as the fundamental reasons" (30, p. 585).

Blank (15),

Byrkit (18), and Brown (16) agree with Neelley that fundamentals must
come before calculus.
A survey in the spring of 1964 to determine the opinions of
college teachers regarding the subject content of a course for the
twelfth grade was made by Buchanan (17).

The questionnaire was sent
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to 233 college professors who were heads of the department of mathematics, applied mathematics, and statistics.

The conclusions of the

study indicated that "a unit on limits for the twelfth year course in
mathematics was favored by a majority of college teachers of mathematics,
whereas a unit on calculus was not favored" (17, p. 225).
From 1940 to 1954 I taught calculus to freshmen and
sophomores in three different colleges and universities.
In two of these, it took us a year to get most of the
students ready for calculus in the sophomore year, and in
the other, calculus and analytic geometry was the beginning
freshman course.
At various times during this period I was asked by
high school teachers, " In the senior year, after we have
finished solid geometry and trigonometry, should we start
teaching the calculus?"
In the brief moment after the question was asked all
I could see was that miserable set of papers from my differential calculus class that showed that they really were
weak in algebraic manipulation, so my answer became a
standard one:
"No, don't teach calculus, teach them more algebra
and how to carry through an algebraic manipulation involving complex fractions and fractional exponents without
making errors."
Today, 1960, a short twenty years later, the idea of
not teaching calculus in my high school would be unthinkable.
Calculus is a proper high school subject. This does not
mean that all high schools should offer calculus in their
high school next fall! Some may never offer calculus, but
many more should than do now. (22, p. 451)
In four years at Newton High School, 65 calculus students took the
Advanced Placement Examination.
per cent had a score

of~.

Twenty per cent had a score of

23 per cent had

4 per cent failed, with a score of

l·

l•

1·

45

8 per cent had 2, and

Ferguson indicated that this

was being too selective and that more capable students should be allowed
to take calculus.

In 1960, Newton High School had 29 calculus students,

with at least 50 for next year.

This presents problems to some col-

leges, but these are good problems, because here are bright, wellqualified students . The colleges must recognize this and organize
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their programs to meet the needs of these students who have exceptional
abilities (22) .
A study was made in 1958 of 478 Ohio State University freshmen
who were given advanced placement in mathematics . A comparison of the
regular students and the students receiving advanced placement indicated
that the advanced students were highly successful (29).
About 50 per cent of the advanced- placement students
received A orB in the advanced course compared with less
than 30 per cent of the regular students . At the other
extreme, 13 per cent of the students placed in Math. 440
received D or E in the course, compared with 37 per cent
of the regular students . These results clearly justify
the conclusion that the Class 1 placements were sound.
( 29, p. 206-207)
A statement from the office of Advanced Standing at
Harvard: "We compared the grades of Sophomores in
Mathematics 2A (third semester calculus) with those of
Freshmen in the same course who presented Advanced Placement test scores of 3 or higher. To guard against the
possibility of wide differences in mathematical aptitude,
the MAT scores of the two groups were also compared . . . .
The fact that the Freshmen in question do as well as, and
in most cases, slightly better than, the Sophomores with
comparable MAT scores, provides strong support for the
validity of the Advanced Placement Examination." (31, p.
206)
The principle findings of a study made by McKillip (27) of students
who had taken one or more semesters of calculus while in high school
were:
1.

Those who had taken less than two semesters of calculus in high

school showed no significant difference from the grades they would have
expected in either subsequent math or a repeat of calculus at the
college level if they had had no calculus in high school.
2.

Those who had taken two or more semesters of calculus in high

school received higher grades in either subsequent math or a repeat
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of calculus at the college level than would be expected if they had had
no calculus in high schoo l.
With the added support of state councils and state departments of
instruction, growth of the Advanced Placement Program will continue.
Utah was one of the states in which the State Department of Instructions took a lead .

Other factors which increase participation in the

Advanced Placement Program are students hoping that advanced preparation
will give them an advantage at the admission's office, the development
of more segregation in student abilities, and closer participation of
colleges.

In 1960, one Ivy League College had almost 50 per cent of

the entering freshmen, with part or all of their first-year college
work complete while in high school.

In 1961, 1.5 per cent of the

high school popu l ation, and 4 per cent of the 28,000 secondary schools
were participating in the program (14) .

"Many educators, among them

Dr. James B. Conant, feel that at least fifteen per cent of the highschool population should be working at advanced levels" (14, p. 5).
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CHAPTER Ill
ADVANCED PLACEMENT MATHEMATICS IN
UTAH HIGH SCHOOLS
Background
Advanced Placement Mathematics is relatively new to the state of
Utah.

The first Advanced Placement Examination for mathematics in

Utah was taken in the spring of 1962--the only student who participated
received a score of l (12).
The first Advanced Placement activity in the field
of mathematics in Utah was held in August, 1962. At that
time, an Advanced Placement workshop in mathematics for
selected secondary mathematics teachers was sponsored by
the State Department of Public Instruction. Participants
were recommended by six local school districts with an
expressed interest in the Advanced Placement Program.
Twelve teachers and supervisors of mathematics attended
the week-long workshop held on the University of Utah
campus . . . . Utah was fortunate to secure the services
of Edward L. Walters to direct the workshop. He was the
Advanced Placement mathematics teacher from the William
Penn Senior High School in York, Pennsylvania and a member
of the Advanced Placement Committee of Examiners. (11, p.
2-3)
The mathematics teachers participating in the workshop considered
it to be a very successful and enlightening program, with hope that it
would get the first Advanced Placement Mathematics class under way in
the near future (11).
Three Advanced Placement Seminars in Mathematics were
held during the 1962-63 and 1963-64 school years. Prospective Advanced Placement students, teachers, and other
interested persons were invited to attend. Each seminar
was jointly sponsored by the State Department of Public
Instruction and a local school district. The purpose of
these seminars was to give the gifted high school students
the opportunity to meet together periodically and listen
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to a university professor discuss an appropriate topic from
their major field of interest--mathematics. These lectures
and the discussion following them were very stimulating and
worthwhile. It is expected that they will continue.
In the first seminar held in May of 1963, E. Allen
Davis from the University of Utah Mathematics Department
talked about "Advanced Placement Mathematics." Joe Elich
from the Mathematics Department at Utah State University
discussed the topic "Matrices " in his presentation in February, 1964. The l ast topic, "Number and Numbe r Representation," was treated by Kenneth L. Hillam of t he Brigham
Young University in April, 1964. These seminars were held
in the Salt Lake City District, and the Davis District,
respectively. (ll, p. 3 4)
In 1962-63, the Three-Year Report (12) indicated that three Advanced
Placement Mathematics classes were taught in Utah.

Afton Forsgren (34),

in her thesis, "Advanced Placement in Utah High Schools," listed these
three school s as Ogden, Ben Lomond, and Olympus.

This information was

obtained by a questionnaire that was sent to administrators, asking
them to indicate enrollment by subject area of Ad vanced Placement
classes taught in their high schools.

Because of differing opinions as

to when the first Advanced Placement cours e was taught in Utah, it was
necessary to check with the high schools in question.
In checking the records at Ogden High School, the title of the
class was "Advanced Placement Math," with Foundation of Advanced Mathematics (2) listed as the textbook.

In investigating the subject areas

in the text, it was found that 176 pages of the 583-page text dealt
directly with calculus and analytic geometry, while the majority of the
subject matter was devoted to trigonometry and solid geometry.
The records at Ben Lomond High School indicated that "Analysis" was
the t itl e of the course, with Elementary Mathematical Analysis (l) as
the textbook.

This text covers a variety of subjects, such as trigono-

metry, vectors, induction, set theory, permutations, combinations,
probability, functions, relations, and complex numbers.
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The definition used for Advanced Placement Mathematics in this
report is a full-year course of calculus and related analytic geometry.
Therefore, the conclusion must be drawn that neither of the above
classes would constitute an Advanced Placement course.

Because neces-

sary information from Olympus High School was not furnished, there was
still a question as to whether or not the class taught there was
Advanced Placement Mathematics.
During the lg63-64 school year, the first Advanced Placement course in mathematics in Utah was offered at the East
High School in Salt Lake City . Clifton Cook was the instructor and five students completed the course. All five took
the Advanced Placement Examination in Mathematics. (11, p. 4)
Following a two-week workshop held at Utah State University, June
B-19, 1964, it was possible to begin the preparations for the Advanced
Placement Mathematics Syllabus.

On June 30, 1964, funds provided by

the fund for the Advancement of Education were obligated to publish an
Advanced Placement syllabi in mathematics.

In this same years, 22

mathematics teachers, six of whom are teaching the course, developed a
syllabus--Advanced Placement Mathematics, Grade 12 (12).
Extent of the Program
Utah's entrance into the Advanced Placement Program in 1960 did
not include a co urse in mathematics.

It was in 1963-64 that the first

Advanced Placement course of Mathematics appeared in Utah high schools
(12) .
Table 2 (34; 12; 7) indicates the general growth of the program
over the five years that students have taken the Advanced Placement
Examination.

Table 2 does not refer to the total number of students

enrolled, because there is no accurate record of total enrollment, but

18

refers only to the number of students who took the Advanced Placement
Examination.

It should be noted that many students who are enrolled

in the Advanced Placement Course of Mathematics do not take the
Advanced Placement Examination.

Table 2.

Growth of Advanced Placement Mathematics in Utah high schools
Number of
districts

Year

Number of
schools

1961-62

0

0

1962-63

0

0

Number of
tests taken

6

1963-64

27

1964-65

4

10

71

1965-66

7a

15

92

aone private school was not included in the number of districts.

From the information available, it is possible to determine for
1965-66 the number of students in each district and high school who
took the Advanced Placement Examination in Mathematics.

This data is

found in Table 3 (7).
Advanced Placement Examinations
Table 4 (10, p. 11) gives a distribution of student scores on
the Advanced Placement Examination in Mathematics as a comparison
between Utah and the Nation.

In the first two years, Utah shows a

slightly better mean grade, but with no significant difference.

In

1964-66, Utah's mean grade was low enough to show a significant difference.
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Table 3.

Extent of Advanced Placement Mathematics Examination in Utah
high schools, 1965-66

District

High school

Advanced
Placement
Examination

Davis

Bountiful
Vi cwmont

2
1

Emery

Emery

2

Granite

Granger
Skyline
Olympus

Weber

Bonneville
Roy
Weber

1
15

9
2
5

2

Salt Lake

East
West
Highland

Ogden

Ogden

8

Private

Rowland Ha 11

5

Total

10
11
18

92
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Table 4.

Di stribution of candidates' grades on the Advanced Placement
Examination in Mathematics, 1962-66

Examination
grade
5
4
3
2
1
Number of
candidates
Mean grade

Examination
grade
5
4
3
2
1
Number of
candidates
Mean grade

Examination
grade
5
4
3
2
1
Number of
candidates
Mean grade

1963

1962
Utah
No.

National
No.
%

%

443
749
l ,269
l ,012
717

Utah

ll
19
30
23
17

4,190
2.8

3.0

No .

%

0
2
2
l
l

33
33
17
17

No.
2
0
2
3
20

480
l ,051
2,313
2,033
l ,833

7
11

75

5,848
2.6

Utah
No.
%
2
6
15
27
21

6
14
30
26
24

7,710
2.5

27
1.6

6
14
33
27
20

1965
National
No.
%

%

359
809
l ,941
1 ,550
1 '189

6
2.8

1964
Utah

National
No.
%

71
2.2

3
8
21
38
30

National
No.
%
661
l '161
2,532
2,846
l ,821

7
13
28
32
20

9,021
2.6

1966
Utah
No.
1
4
18
34
35
92
1.9

%

l
4
19
37
39

National
No.
%
763
l '148
2,828
2,848
2,043
9,630
2.6

8
12
29
30
21

KEY:
5
4
3
2
l

(Examination grades)

= Extremely well qualified
=Well qualified
= Qualified
= Possibly qualified
= No recommendation
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The reason is not known for Utah's student showing, but it is
known that most high schools in Utah do not require the Advanced Placement students to take the Advanced Placement Examination.

All the

students who took the examination before 1964 were prepared by self
study, and teacher help where possible.

Those students who took the

test in 1964-66 were mostly prepared by course work.

Some students

still prepare themselves by self study where the school does not have
enough qualified students to warrant an organized class.
Selection of Students
A survey of Utah superintendents, high school principals, and
secondary school supervisors in 1963 by Afton Forsgren (34), concerning
the methods used in selection of Advanced Placement students, revealed
the following information :
In response to questions concerning the criteria for
selecting student participants, all twenty participating
high schools indicated that specific criteria had been
developed. In eight schools the local faculty members
and the principal developed the criteria; two respondents
indicated that the criteria were developed by the district
personnel; and in seven schools the criter ia were
developed cooperatively by high school and district personnel . Two schools did not respond.
Information was sought concerning specific criteria
used for the selection of students. There was a good
deal of uniformity in the types of criteria as indicated
in Table V.
Responses to the question concerning the aut-off point
on test scores indicated a fairly wide range of differences.
Intelligence quotient scores ranged from a low of 105
in one of the smaller schools to a high of 130, with 120
being the most commonly used cut-off score. All but two
high schools required achievement and aptitude test scores
to be in the range between the ninetieth and the ninety-fifth
percentile. The two exceptions accepted students whose
scores were in the eightieth and eighty-fifth percentile,
respectively. One of these schools weighted "teacher
recommendations" more heavily than any other criteria.
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Acceptable minimum grade point averages ranged from
3.0 to 3.5. (34, p. 26-28)
Table 5 shows the criteria for selection of Advanced Placement
students in Utah high schools .
In the syllabus for Advanced Placement Mathematics, prepared by
the Utah State Department of Public Instruction, the following recommendations for selection of Advanced Placement Mathematics students
were made:
l. An I.Q. score of 120 determined by individual
testing.
2. Superior performance in arithmetic and reading
comprehension as determined by a standardized test.
3. Satisfactory achievement in all academic subjects
as determined by grade point average.
4. Absence of personal problems which would affect
his chances for success in the Advanced Placement Program; for example, physical or psychological problems.
5. A genuine interest in the program and expressed
parental approval. (11, p. 10)
William Fritz (24) and Charles Keller (26) feel that one of the
greatest problems is the selection of students to participate in the
program.

Their recommendations are very similar to those made above.

"The experience of several Utah school districts indicates that
an initial early selection of Advanced Placement students is desirable.
Final selection must, of course, be made in the senior high school"
(11, p. 10).

Final student selection in Ogden High School is made by a committee
consisting of the principal, two counselors, and the teacher of the
Advanced Placement class.

"Criteria for selection involves previous

grades; test scores (achievement and ability); student motivation and
interest; physical and mental health" (35, p. 1).
Most schools feel that parent understanding and cooperation are
essential for a successful program.

For this reason, parents are sent
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Table 5.

Criteria for selection of Advanced Placement students in
20 Utah high schools, 1963
Criteria

Number of high schools

Intelligence tests

16

Achievement tests

20

Teacher recommendations

20

Grade point average

18

Counselor recommendations

17

Aptitude tests

6

Interest tests

2

Other:

(Specify)

Expressed interest of parents and students

6

Writing sample

3

Good attendance record

2

Physical, emotional, social maturity

2

Student motivation

2

Principal's recommendation
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a parental form to give approval for their son or daughter to take
the advanced placement class.

Copies of the parental forms can be

found in the Appendix.
Acceleration of Students
A student seeking to take Advanced Placement Mathematics must have
completed all the mathematical subjects traditionally taught in the
high school before his senior year.

The traditional program for a

four-year high school in Utah generally consi sts of the following
subjects (33):
1.

A beginning algebra course.

2.

A full-year course in plane geometry.

3.

A course in intermediate algebra.

4.

A course in trigonometry, supplemented with either advanced

algebra or solid geometry.
A revised program for the secondary school, culminating in a
course that would be acceptable for advanced placement, has been worked
out by many Utah high schools.

The possibilities of acceleration vary

according to the school system, whether it is a 6-6, 6-3-3, or 8.4.
Tables 6, 7, 8, 9, and 10 show sample plans for high schools on
the 6-6, 8-4, 6-2-4, and 6-3-3 systems (11, p. 35-37).
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Table 6.

Sample six-year program for schools on the 6-6 plan (sixperiod day)--general

Grade placement

Table 7.

Course

Credit

7

7th grade mathematics

~

unit

7

8th grade mathematics

~

unit

8

Algebra I

unit

9

Geometry

unit

10

Algebra II

~

unit

10

Trigonometry

~unit

11

Co 11 ege A1gebra

~

unit

11

Analytic geometry

~

unit

12

Ca l culus and related
analytic geometry

1 unit

Sample four-year program for schools on an 8-4 plan or a
6-2-4 plan (six-period day)--Star Valley High Schoola

Grade placement

Course for
accelerated students

Course
non-accelerated students

8

Algebra

Arithmetic

9

Algebra I I

Algebra I

10

Geometry

Geometry

11

Trigonometry

A1gebra II

11

Co 11 ege a1gebra

12

Calculus and related
analytic geometry

Trigonometry
Co 11 ege a1gebra

dAfton, Wyoming High School of approximately 500 students.
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Table 8.

Sample three-year program for schools on the 6-3-3 plan
(six-period day)--Ogden City Schoolsa

Grade placement
8

Course for
accelerated students

Course for
non-accelerated students

Algebra I

8th grade mathematics

Plane geometry

Algebra I

10

Algebra II

Plane geometry

11

Solid geometry
Trigonometry

Algebra II

12

Calculus and related
Analytic geometry
or
College algebra and
analytic geometry

Solid geometry
Trigonometry

9

afhis table lists the mathematics courses recommended by the Ogden
City Schools. This program eliminates the setting up of many special,
conflicting classes. Both accelerated and non-accelerated students
register in the same classes.
Table 9.

Sampl e three-year program for schools on the 6-3-3 plan
(seven-period day)--West High School

Grade placement

Course

Credit

Accelerated arithmetic

unit

8

Accelerated arithmetic

unit

9

Algebra I

unit

10

Geometry

unit

10

} two periods of
Algebra II mathematics

11

Trigonometry (one semester)

~

11

College algebra (one semester)

~unit

11

Analytic geometry (one semester )

~

12

Calculus and related
analytic geometry

l unit

unit
unit

unit
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Table 10.

Sample three-year program for schools on the 6-3-3 plan
(seven-period day)--East and Highland Schools

Grade
placement

Course

Credit

7

Accelerated arithmetic

unit

8

Algebra I

unit

9

Geometry

unit
Accelerated group is divided

Course
10

Algebra II

Credit
1 unit or

Course

Credit

A1gebra II

~unit

Trigonometry

~

unit

11

Trigonometry

~

unit

11

College algebra

~

unit

College algebra

~

unit

11

Analytic geometry

~

unit

Analytic geometry

~

unit

12

Ca 1cu 1us and related
analytic geometry 1 unit

Calculus and related
analytic geometry

unit
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CHAPTER IV
PARTICIPATION OF UTAH UNIVERSITIES AND COLLEGES
The University of Utah took the first step toward the
initiation of the Advanced Placement Program in the State
of Utah when i ts president announced in the spring of 1960
that that institution would honor applications of students
for Advanced Placemen t credit and/or advanced standing
based on the examina tions prepared by the College Examination Board for that purpose. (34 , p. 41)
All of the other four-year colleges in Utah made specific commitments in the spring of 1961 concerning the Advanced Placement Program
with relation to:

(a) the resources available and encouragement of

Advanced Placement, and (b) the policies under which credit will be
granted:
University of Utah
A.

Resources Available
1. A University faculty member or official will
continue to serve as coordinator of the work in
Advanced Placement, particularly to facili ate the
granting of credit and the proper placement of the
students of such courses who enter the University.
2. University faculty members in specific subject areas in which Advanced Placement courses are
being taught have been and will be asked by the University to serve as consultants to whom the teachers
may turn for advice or technical information. As the
program of Advanced Placement expands, it may become
necessary to grant such consultants some compens ation
for their additional work.
3. Teachers of Advanced Placement courses will be
free to use the University Library facilities.
4. Teachers of Advanced Placement courses will be
able to arrange with the librarian for a limited use
of the University Library facilities by their students.
5. Teachers of Advanced Placement courses will
probably be able to borrow films from the Audio-Visual
Bureau of the University. It is not probable that projection equipmen t service will be available away from
the campus.

29

6. Normal television and radio broadcasts by KUED
and KUER will be available to Advanced Placement students, of course. At a later time, if the work in
Advanced Placement becomes extensive, it might be possible to arrange for special broadcasts on subjects of
particular significance.
7. If a workshop on Advanced Placement should be
develo ped for this summer, 1961, the University is
prepared to offer:
a. Satisfactory rooms for the different sections of the workshop and for meetings of the entire
group.
b. The University Library would be available
to consultants and participants and audio-visual
facilities would be available.
c. University faculty members would be available as subject matter consultants on a limited
basis. If any one person should be asked to appear
more than one or two times, the granting of a small
honorarium would be appropriate.
d. Printing and secretarial services would be
available at nominal cost.
B. Credit Granting Policies
As a result of a careful study of the Advanced Placement
course descriptions and the Advanced Placement examinations of
the College Entrance Examination Board, together with a review
of the Advanced Pla cement practices of selected colleges and
universities, on Monday, March 6, 1961, the Faculty Council of
the University of Utah adopted the following statement of policy:
1. Twelve quarter hours of credit will be granted
for a composite grade of 5, 4, or 3 on any Advanced Placement examination taken by a high school student at the
completion of a full-year course , with class meetings held
each day of the school year, organized according to the
description published by the Committee on Advanced Placement of the College Entrance Examination Board.
2. Upon the recommendation of the Department concerned
in the University of Utah, twelve quarter hours of credit
may be granted for a grade of 2 on both parts of an Advanced
Placement examination taken by a high school student at
the completi on of a full-year course , with class meetings
held each day of the school year, organized according to
the description published by the Committee on Advanced
Placement of the College Entrance Examination Board. A
departmental recommendation in such a case would be based
upon a review of the student's Advanced Placement examination, a review of term papers and other relevant information suppl ied by the student's Advanced Placement teacher,
a personal interview with the student, and a further departmental examination, if necessary.
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Brigham Young University
A. Resources Available
A commitment on available resources is forth coming.
B. Credit Granting Policies
The Dean's Council and the General Faculty have unanimously recommended, and the Administration of Brigham
Young University has approved of the following:
1. Brigham Young University will grant eight
semester hours of credit for a composite grade of
5, 4, or 3 on any Advanced Placement examination
taken by a high school student at the completion of
a full-year course, with class meetings held each
day of the school year, organized according to the
description published by the Committee on Advanced
Placement of the College Entrance Examination Board .
2. Upon recommendation of the academic department
concerned, Brigham Young University may (a) grant
eight semester hours credit for a grade of 2 on both
parts of an Advanced Placement examination taken under
conditions described in Paragraph l, or (b) may allow
appropriate advanced placement without college credit.
A departmental recommendation will be based upon a
review of all pertinent factors including the student's
Advanced Placement examination and his achievement in
the special course .
Utah State University
A.
be.

Resources Available
1. Assist with consultant help.
2. House a workshop or workshops as the case may

3. Cooperate i n teacher training for teachers of
advanced placement .
4. Extend library privileges.
5. Give consideration to the exchange of teacher
time in various areas.
B. Credit Granting Policies
Utah State University participates in the program of
Advanced Placement with students who graduate from high school
and present Advanced Placement Examinations under the following conditions:
1. Students will receive 12 quarter hours of credit
and advanced placement for a composite score of 5, 4, or
3 on any Advanced Placement Examination taken at the
completion of a full year course, with class meetings
held each day of the school year, organized according
to the descripti on published by the Committee on Advanced
Placement of the College Entrance Examination Board.
2. Students who present a composite score of 2
on both parts of an Advanced Placement Examination taken
at the completion of a full year course, with class
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meetings held each day of the school year, organized
according to the description published by the Committee
on Advanced Placement of the College Entrance Examination Board may be given consideration for Advanced
Placement with credit, Advanced Placement without
credit, or neither of the above.
3. Utah State University will recognize Advanced
Placement with credit only for those areas which have
been established by the College Entrance Examination
Board. The basis of consideration shall be the Standardized College Entrance Examination Board Advanced Placement Test.
Westminster College
A. Resources Available
Westminster College will be happy to provide all such
consultant assistance as may be desired by the high schools
in the inauguration of the Advanced Placement courses.
Within the limits of our resources, we will be happy to
consider other forms of assistance that may be suggested in
the future.
B. Credit Granting Policies
At its meeting on March 17, 1961, the Faculty of Westminster College voted to accept the following as its policy
regarding Advanced Placement:
Each department is permitted to waive courses and/or
grant credit on the basis of College Entrance Examination
Board Advanced Placement Tests and full-year high school
courses preparatory to those tests. Each department may
set the score required (with a minimum in all instances
of not less than "3") and/or review the test written by
an i ndi vidual student as it sees fit. The credit all owed
will be limited to the number of hours normally allowed
for work completed in the freshman year in that department.
Departmental commitments and course equations will
be established after the various departments have had
an opportunity to study further the Advanced Placement
program.
Weber College
A.

Resources Available
l. Consultant services can be provided by members
of the college staff.
2. Library facilities could be made available to
students enrolled in advanced placement courses.
3. Summer courses could be made available for
advanced placement students. In addition, we are exploring the possibility of housing a summer workshop on
advanced placement.
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B. Credit Granting Policies
Statement of policy regarding advanced placement adopted
by the Weber College Administrative Council on March 21, 1961.
1. Twelve quarter credit hours will be granted to a
student completing any standard advanced placement
examination with a composite grade of 5, 4, or 3 at the
completion of a daily full-year high school course as
recommended by the committee on advanced placement of
the College Entrance Examination Board.
2. Upon recommendation of the department concerned,
twelve quarter credit hours may be granted to a student
with a grade of 2 on both parts of an advanced placement
examination completed according to the conditions described in No. 1 above. (13, p. 2-6)
The Universities have provided consultants and instructors for
seminar sessions and workshops.

On May 8, 1963, at Bryant Junior

High School in Salt Lake City, Dr. Allen Davis from the University of
Utah discussed Advanced Placement Mathematics at a sem1nar session (8).
On April 16, 1964, at Bountiful High School in Bountiful, Dr. Kenneth
L. Hi llam from Brigham Young University discussed Number and Number
Representation at a group session (9).
Utah State University housed a two-week workshop, June 8-19, 1964,
and provided Dr. Konrad Suprunowicz, Associate Professor of Mathematics,
and Robert G. Hammond, Assistant Professor of Mathematics, to serve
as instructors for the workshop (11).
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CHAPTER V
TEACHERS, ADMINISTRATORS, AND SUMMARY
OF ADVANCED PLACEMENT
MATHEMATICS
Teachers
The teacher of Advanced Placement Mathematics should
be an experienced mathematics major who has completed a
minimum of 45 quarter hours of mathematics, 18 hours of
which are in Calculus or closely related study. The
teacher must be an outstanding person--enthusiastic, wellversed in the calculus, and professionally up-to-date.
(11, p. 16)
Twenty-three Advanced Placement teachers answered in response to
a teac her-attitude questionnaire conducted by Af to n Forsgren (34), in
1963.

The questionnaire was rated on a five-point scale and contained

questions that had both positive and negative connotations.

Twenty-

two teachers indicated that Advanced Placement teachers should be
provided with additional preparation and conference periods.

Teachers

had the feeling that the patrons were in strong support of the Advanced
Placement program and also that introduction of new Advanced Placement
programs should be encouraged.
Eleven Advanced Placement teachers responded to the item:
"We would appreciate any comments you wish to make."
The comments were difficult to classify but seemed to
fall into the following categories:
1. Favorable to the Program. Five teachers made favorable c011111ents such as "Favor the program as do most of our
faculty." "Advanced Placement classes tend to up-grade the
entire department's performance." "Stimulated greater respect
for the better student. " "Advanced Placement has made me a
better teacher in other classes."
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2. Student load . Two c00111ents were made : "Parents
felt load too heavy for students; " and "Students attempted
to carry to heavy loads of extracurricular and academic
subjects."
3. Evaluation. Two comments related to evaluation :
"Program too new to be critically evaluated; " and "Faculty
interest and attitude has not been explored." (34, p. 54)

Admin istrators
Don K. Richards , Special i st Mathema t ics Ed ucation, Utah
State Department of Public Instruction, stat es "The Advanced
Placement course of Calculus and related Geometry is desirable and needed on the hi gh school level, and is growing i n
popularity with the truly outstanding and ambitious high
school students throughout the country. If only one student
is ready for such a course, i t should not be denied to him.
(33, p. 35)
Four alternatives for the future of the Advanced Placement Program were offered i n the last ques t ion in an admin is t rators' questionnai re (34) .

The four alte rnat i ves were:

(a ) expand it, (b) maintain

at present l eve l, (c) discontin ue, and (d) other .

Supe rinte nde nts

and supervisors were requested to respond to this question only if
suffici ent ly familiar wi th the program to have formed an opi nion about
the future of the Advanced Placement program in Utah.

The results of

the last question of the Administrators' Questionnaire have been tabulated i n Table ll (34, p. 78).

Advanced Pl acement Mathematics has grown r apid ly i n Uta h hig h
schools.

In the year inrnediately preceding this report (1965-66), the

number of students taking Advanced Placement Mathematics Examinations
increased 30 per cent, the number of schools increased 50 per cent,
and the number of districts by 75 per cent.
that continued growth is evident in Utah.

These figures indicate
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Table 11.

Opinions of administrators regarding the future of the
Advanced Placement Program in Utah, 1g63

Future action

A. P.
principal

Principal
entering A. P.

District
District
supervisor superintendent

Expand program

ll

8

12

Maintain as at
present

9

2

3

Discontinue
Other: (s pecify)
Better financing
aThese three were also included in the figures above, so they do not
figure into the total respondents.

In most high schools, the selection of students begins before the
start of the eighth grade.

The first Pre-Advanced Placement course in

Mathematics is generally Algebra I i n the eighth grade.

Those students

who do not start Algebra I in the eighth grade must take more than
one period of mathematics during the ninth, tenth, or eleventh grade.
The final selection is most often made by use of objective tests,
teacher recommendations, counselor recommendations, and expressed
interest of students.
The mean grade for the last five years in Utah on the Advanced
Placement Examination in Mathematics has been a 2.0.

The nation, in

comparison, has fared much better with a mean grade of 2.6.

Also, 20

out of 22 Utah schools in 1963 did not require Advanced Placement
students to take the Advanced Placement Examination (34).
The administrators and supervisors were in general agreement that
the program should either be expanded or continued at its present level.
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In starting the Advanced Placement Program in Mathematics, there
must be a clear understand i ng of all those concerned as to the rewards
and problems involved.

A very important fac t i s that the program is

not intended for the average, or even the very good student.

It is

desi gned f or the truly outsta nd i ng and ambitious student onl y (11) .
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WEBER COUNTY SCHOOLS
To the parent of - - - - -- - - - - - - -- - Date - - - - - - - - - - - - - - - - - - - - H i g h School
- - - - - -- - - - - - --has been selected for assignment to the
Advanced Placement Class in - - - - - - - -- - - - - - - - - - - The members of this class will be expected to deepen their understanding
and skills in the field. Standards for achievement will be kept high.
Students who do not maintain a "B" grade or better in any marking period
will be transferred to a regular class.
The challenge
advanced work
in such a way
students will

to the students in such classes may prepare them for
in college. Our faculty expects to present this material
that unusual tensions in the preparation and work of the
be avoided.

It is necessary for us to have your consent to this assignment before
we can schedule classes. Please indicate your approval by signing this
form and returning it to me not later t h a n - - - - - - - - - - - - - If it i s not received, he will be assigned to regular classes.
keep the copy of this letter for your records.

Please

Sincerely yours,

Date:
-:-;-:-:-:,--:~-:-:r--=-:c-:-=---------

class noted above.

has my approval for placement in the

Parent's Signature
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OGDEN HIGH SCHOOL
OGDEN, UTAH

Dear Parent:
ment

Your son/daughter has requested admittance to an Advanced Placecourse during the coming year.

Students selected for this course are screened by a committee consisting of the teacher of the advanced class, two courselors and the
principal. Staff members, such as district consultants also work on
this committee. Referrals are obtained from other teachers in the
field and other counselors are also consulted .
Criteria for selection involves previous grades; test scores
(achievement and ability}; student motivation and interest; physical
and mental health.
The Advanced Placement Program is designed to strengthen American
education. Students enrolled are expected to work considerably harder
than in an ordinary high school class. The class is designed to give
broader and deeper treatment to subject matter with emphasis upon better
understanding and increased knowledge by the student.
Upon the successful completion of the Advanced Placement Course
the student will receive one unit of high school credit and be eligible
to take the Coll ege Entrance Examination Board Advanced Placement Test
to try to qualify for up to twelve quarter or eight semester hours of
college credit. The test will be administered in May 19
and will
cost the student $15.00. It is not necessary to take the-examination if
a student does not want to try for College Credit.

VITA
Marvin C. Golightly
Candidate for the Degree of
Master of Education
Thesis:

The Development and Progress of Advanced Placement Mathematics in Utah High Schools

Major Field:

Secondary Education

Biographical Information:
Personal Data: Born at Preston, Idaho, July lB, 1938, as one
of the 12 children of Donald D. and Nona Golightly;
married Kaylene Owens May 26, 1967; one child- -Shane.
Education: Graduated from Preston High School in 1956;
attended Utah State University 1956-58, 1960-62, graduating with the Bachelor of Science degree. Completed
requirements for the Master of Education degree, specializing in mathematics, at Utah State University in 1969.
Professional Experience: 1968-69, taught math in Preston High
School, Preston, Idaho; 1965-68, taught math in Bonneville
High School, Idaho Falls, Idaho; 1962-64, taught math in
Ogden High School, Ogden, Utah.
Professional Organizations: National Honorary Mathematics
Fraternity Pi Mu Epsilon; National Education Association,
1963-69; Utah Education Association, 1963-64; Ogden
Education Association, 1963-64; Idaho Education Association 1965-69; East Bonneville Education Association,
1965-68; East Side Education Association, 1968-69.

